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(54) HOLOGRAM FORMING MATERIAL AND PRODUCTION OF HOLOGRAM 

(57)Abstract: 

PURPOSE: To provide the material exhibiting the optical characteristics equiv. to the optical 
characteristics of gelatin bichromate by using a photopolymerizable org. compd. 
CONSTITUTION: This hologram forming material basically consists of the liquid fluorine-contained 
polymerizable monomer selected from fluorine-contained acrylate or fluorine-contained 
methacrylate, for example, any of 2,2,2- trifluoroethyl acrylate, 2,2,2-trifluoromethyl methacrylate, 
2,2,3,3-tetrafluoropropyl acrylate, 2,2,3,3-tetrafluoropropyl methacrylate, 1,1,1,3,3,3- 
hexafuoroisopropyl acrylate and 1,1,1,3,3,3-hexafuoroisopropyl methacrylate or a mixture 
composed thereof, a matrix polymer having a carbazole ring and a photopolymn. initiator. Further, 
an epoxy compd. having an arom. ring, bromine or iodine is added to this material in order to 
improve the compatibility with the fluorine-contained monomer and a multifunctional monomer in 
the form of liquid is added thereto in order to improve the degree of polymn. of the fluorine- 
contained polymerizable monomer. 
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50 ix^ftUfCo 



(7) 



11 



10 0 6 3] KfcV^TTHF fcftjfCS?* 

1, 1, l,3,3 ( 3-~.:*-9-:7/M-nxr y?u]£A,T9 

( iy.T6F-PA) * 



M¥5-2 1 0 3 4 4 
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* 1, 1. l,3,3,3-^drf-7/^n^ y7*n fcVM y U~ 
h ( J^T6F-PM) 

SrfflV\ ffittlll6fWli:lBl«t«3t«tf^9, *o;/ 7 



" 4F-PA « 

" 4F-PM » 

» 6F-PA w 

&7.5 %, 77 p (13.0 %T?*>ofc. 10 
13 

H-Cf^J*Lfcl8*SK*300 Mm ¥^/©F^ 

— T'U— K£fflV\ 50X50X1 mm0^7^SR±{C^ 
Lfc 0 

[0 0 6 4] &V>T\ ^JBHi#H««f-CK«|Ufc|ft, « 
3fcIg05±Jf (Ctfy acf-u^x^?* U— Mgl© mum 

i¥.7j/\'j*&j£mLtz 0 zlx, nmmi bmmizLx 

SL/ti ^^5>, 7>s=13%*fc7jp=7. l%t?fcofc. 
^J£0IJ 4 20 
THF 4. 5 g (CPVCz&0.50g, 3F-A& 0.30 g, -^n* 
7i^!)-/^;H-t;1' (J^T Bn PGE, ^-jry^ 
$}) £0.30g N BTTB25& 0.12 g, PYRANl&rO. 002 g, 
Mfc7#Mk 0.06 gfr&ft UT*3t««rff*Ufc. 

[0 0 6 5] iixSrHifiWl iP«CLT*n^?A» 
*tfc. R#«<Ol§HJr3b*tt\ us=32%*fci,p=ia T* 

"WO"*;-? 1 B*|BJ, 130 £ C-eiB#^*Pfibfc^CD)!IJf:«16 

5 30 
THF 4.5 g {CPVCz5r 0.50 g, 3F-A £0.30g, $?7*n 
*7i=;^y->v ! ;wx-f/l' (^TBnPGE, i-ty? 
£!) £0.30 g> 2,2 '- t*^. (o-^bo7i=;V)-4,4 
'-5,5'-T h7 7i^H,2-tM5^-;U (JWTB1 
225, JKjfcflyfcK) £0.06g, 2-*W7\"<l/Vl'T 
/-A- (7VuK»fy*«) £0.03g, 3o<fct/2, 5-fc**- 

T NKX1460, B&gft&SK) £0.002 g v &«#U 

[0 0 6 6] i*v*r3t*«l iratWcL-r. «*K«rffs 40 
J&L, *o;T9A>lftUfc D <&U StfAtelOO mj/cm 2 

5, T)s=36%*fcr,p=19% T'fc*5, *n;/v^(OgiJ¥tt 

16 /xm T&ofco 

Hffi0!l6 

THF 4.6 gfCl, PVCz£ 0.40 g, 3F-A £0.40g, Br 2 P 
GE£ 0.40 g> h 1> *f-xi—)\/-7u hi) 2 9 9 \) is 

- h (WTTMP-A , £0. 20 g % B1225 £ 
0. 10 g „ 4-> fvU-4H-l, 2, 4- h y T V— /U-3-^^-— 

(£JIT MTAT, T/U K y y &0. 05 g *3 «fc tMKX1460 50 



7. 5 %, » 
7.3 % « 



10. 1% n 5.9 % 

^0. 001 g> Sr»iHU-cl8**Sr^Ufc. 

[0067] znznmm 5 1 phs£ utim^m 

*«:»SL*:IS«» u s=43%*fc q p=18%-Cfcofc 0 

llttfll 6 ^ffcSLfc*n *-?y%mi<\ 1 

0 tT? 30 #MJq*&LfcfcfcBW»s*«:M£Ut£w 
5, 7js=65%4fcfjp=48%T*fcofc„ 
[0 0 6 8] 130 *CTf 30 #ffl 

MLfc^lC@tlT^£}»J;rr5 t 77 s=79%T* tj p=72% 
fr*3, *;Di/7A(D8Iff«15Mm T*fcofc 0 

mmms 

THF 4. 4 g (C, PVCz£ 0. 60 g, 3F-M £0. 40 g , Bn P 
GE£ 0. 40 g , TMP-ASrO. 20 g , B1225 £0. 10 g , MTAT 
4r 0.05 g x *fcNKX1460 SrO.001 g , &mMLX®yt 

[0 0 6 9] ^ Lt, 3 PHKK: L-C*3t»*ff 

^^^PJ^-f-^t r)s=40%*fc tj P =17%T* fcofc„ & 
rco*D^yi=sSr^--7*^T*70'C-C*30^*5j;tJ ; 13 

0 < Ct?30^W*pHftUfe^{cSU ? lHl«fSli^SraiJ^-r5ir r, 
s=63%*fc7jp=69%T'fc!9, *D^7A©|ftt 
18m m T'fco^o 

9 

6^c:ioV^•C, THF tftK^DD^^ySr, 3F 
-MtC^xTl, 1, 1, 3, 3, 3-^-^r-y-7/P^-a-Y y T'o tVPT 

n ^ 7 ^g^t L» Lfc„ 
[0 0 7 0] tW^I:, *:n^7A(73lp]Sf^j^fir,s=62 
7, p=50% X'h <0 , S^I¥«22m m T?fcofc 0 

n»mo 

THF 4.5 g Id, y-N-t*-^*/W</-^ (T 

■^-^$8) 4r0.50 g> 3F-AS: 0.25 g, BnPGE ^0.25 
g, <<V/4 %^^—)V^c 0.05 g, MTAT^rO. 03 g , NK 
X1460 ^0.001 g, Sr«)*LT«*ttSrf^*L, ^Jg0iJ 

1 b mWiC Lt* n J*m,% Lfto 

[0 0 7 1] mft&<n®ft%)m* 77 s=8, 8 77 p=6. 

9 %X*fo*otz 0 ^^Sr^--7*^T801C 1 tiffflfim 

Ltz'&KnV®ffi%)%LZmfeLtcb^?>. 7,s=l7%*fc 
77P=12% T'fct), BlflUiMMm -Cfcofc. 

THF 4. 5 g PVCz?r0. 50 g , 3F-A& 0. 20 g , Br z PGE 
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£ 0.20 g, TMP-A5rO. 10 g, BTTB25 5:0. 12 g, PYR 
AM 5: O.OOlg, mfcyf^mZ 0.04 g, SriSHPLT 

[0 0 7 2] dtlSr 100 /zm *c-*y7<D 
KT-50X50X 1 mmtf)#7*g;K±K^rW L^ftlf 5:{£§g 
Lfc 0 -t LT> **«l-CfflV^«****«rfflV\ 40 
tnj/cm 2 Lfc. 

[0 0 7 3] B3t«©lHllfrS»*tt rj s=6. 5 n p=4. 

PQAnfR Lfc&ld, N 2 ^iJft L«K5:30%R. H.«TiL 10 
tz-fty? *\hX\ 21<CcD hAo^>50 wt % + ^->\^> 
VfoytMMTMIi faftftl®. 50 wt %co*l 

[0 0 74] 3l#±tf ^--y^-C80t:T* 1 NfF^iP 
JfeUfc. *n^9AroEI*fai*«DS=74%* 
tc rj p=78%"C$> f9 fllfl:ii6.0ym X*foitc 0 

Hii0iJi2 

Lfc 0 20 
[0 0 7 5] «3t*©®*f»*f4 n s=6. 3 %* fc q p=4. 

|£5-30%R. H.WTi tfe^ey3-^|c|S:BLfc 0 

[0 0 7 6] ZOfrufyMCZF-hZ 5.0g N TMP-A5r 
5.0 g*5<fctf2,2-i?> F^->2-7i-^7th7iy 
> (7^K!)yf8) £0.50g 5:^ y^n/V-vl- 5.0 
g, THF 3.0 g> *J.fctf hAo:^ 2.0 gfc»fcLfc»tt 

[0 0 7 7] &V^T\ *fcrv*-«rEI(E* 800 rpm, (sj^ 
«fB]l»0*fFt?iH](ES*»ttS:Jgi9SJofc 0 fcfcl, N 2 30 
#*5:?fitLS«5-30% R.H. EiTirLfctfy 
Ml7 v^Srio^MJHW Lfc. 

[0 0 7 8] ^Ufc*o^5A©|HiSfa*tJllfe1-S 
i v s=34%$fc 7j p=14%T*> 5 . mm*, 7. 4 m m T'fe 

HJS01J13 

THF 8.8 gK, PVCzSr 1.2g, #V%-7$*-h (ftA 
U, h K-1300)5: 0.02 g, 3F-A 5:0. 36 g, 

Brz PGE5: 0.36 g, TMP-A5: 0.18 g, B12255: 0.09 
g, MTAT 5:0. 05 g x NKX1460 5:0.002 g, Sr^LT 40 

[0 0 7 9] zn^r lOOym *?\y?<D 
K-C50X50X1 nm©# 7 LtfftBISrfis 
"9. ^tl«rHte^JlT-fflV>fc||^^T-40 mJ/cm J (75 

[0 0 8 0] fcftLfcfc, N,#;*5:?>1tLg*S:20%R.H. 
6AT^L^7Ky^^Pl-e, «*KS:16 , Ctl9!!eLr*)5 
n-^-^^V 180 g> *J?uutfr^> l80g, /fyT'D^ 
/-^40 gwig^-j&Kg^u l#^o<9<t3l# 



#5B¥5-2 1 0 3 4 4 
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T80 , CT?30^M*Dl» Ltz„ 
[0 0 8 1] frayy&CDmVTtymZfflfcl-Zt r,s=75 
%* u P=77%T*fc 9 , Blfftt 6. 1 u m T'fc o fc„ 

THF 8.8 g (d, PVCzfc 0.6g, ^D-2-t'=^7^U 
y (tK y 1M^>-;*§g)5:0.6 g, F-A 5:0.36g, BnPG 
E5: 0.36 g s TMP-A5: 0.18 g, B12255" 0.09 g, 
MTAT 5*0. 05 g, NKX1460 5:0.002 g , £jgfl?LTi&3fc 

[0 0 8 2] C:*v5: 200jum =¥-vs/7°(D Y9 9—-f\s— 
KT-50X50X1 nm<D^9^SS±t»*Uig!JtBIS:^ 
Lfc, rtv?:, Hlfc0!Ilt?fflV^fcl|****-C4O mj/cm 

[0 0 8 3] S3t^WlH]5f^)^tt n s=8. 5 %4 fc tj p =5. 

xm9r$h®$:mfe-t5 1 u s=6i%*fc tj P =5l%^^ 9 , 

*fd^)¥li8.8 um T-fcofc 0 

H^J15 

i?# nn^y 2. Ogi: THF 2. 5 gOjg-g-JSH, PVCz^r 
0.50 g> 3F-A5:0.20g, BnPGE ^0.20g, TMP-A 5:0. 
10 g *J J; tf&jfctt 1 TftiS Lfc fW- v'^ p^V^v 5 
^^^-^-^.df-y-7/U^-0T>'f 1; t>'SfJ£CD 20 wt% 
T-fe h V)^jK5:0. 10 g, 3,3 ' -*/U#=;PfX(7-i> 

if^sy^vuy) 5:0.001 g> ^tK7^/u^5: 
0.04 g, Sr»«!LT«*iftSrf^i«Lfc. 
[0 0 8 4] Zti&m&mi irl^SHc^LT^, *o 
^7i»83t5:TTV\ ft^T-^-T/vTSO'CiB^fc.fctf 
130 < ClB#F^Jpf|«iLT^n^7A5:^fi!cLfe 0 *<7)^ 

^7 AOlHlSf^fi tj s=46%*Vt i) p=22%T*fc 
t), BI)P«19/im TfcofCo 
^•^J 1 

N 2 ^f^5:^Ufc77^3^7iD-fev5:6.20g > fu^ 
5:6.74g, »bT/W5 = ^^S:8.89g, T/t^-^A^ 
*5: 0.90 g, 5:SAL, ft#Lfc#€> 110t:T-12H#F B 1 

[0 0 8 5] 100 ml SrJDxll#LfcftfcBJK»* 
*8'JU J3l^cD7K15:^^^VT-^#L/Co ^OtKIJc: 
^^A'tPT^i'RtHJ^A 8.62 g<7)*^ 
ft 100 ml5:AP^s m^^gLfc, 

[0 0 8 6] £fifcLfctt*»$r««L*asUfc«fcK£ 

[0 0 8 7] 

mi-ZZb\z£ <o s |al*f^»i^v>*n^7i>.5:^i- 



(9) fti¥5-2 10 3.4 4 

(so int. ci. 5 mm% ifftmmm^ fi &m&*®m 

G 0 3 F 7/027 5 0 2 

7/028 
7/038 



